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źƏŻřƿŹřżƟřƭźƳƢDesign Expert Ver.7.0.1ŢºſřƵŵƺºŝ 
ƜŤƯŽŚºſřźŝǀŚºƷźƽƲŤƟźºĭźºƔƳŹŵŚºŝƹƪƤŤƀºƯƹƶŤƀºŝřƹ
åêåá=ƶƳƺưƳŵřŶƘţŚƷƽŵŹƺƯƳǀřźŝŻŚƽƫŚºƳōǀŹŚºƯōżƽŶºƴģ
ƜŤƯǀƵźŚƯŵŹŚƄƟ pHƹŢƔƬƛŚŝźŝřźŝçéŢſřƵŵƺŝƶƳƺưƳ
ŚƯŻōƿƵŹƹŵźƷŹŵšŚƄRunƶŝšŹƺƇŚºţƶºſƾƿTriple
ŢſřƵŶƃƭŚŬƳřƕƺưŬƯŹŵìçƶƳƺưƳŢºſřƵŶºƃƾºſŹźŝ
ŢƀţƹƱƺǀſźĭŹƵŶƃƭŚŬƳřƽŹŚƯōƽŚƷƾĮŤƀŞưƷƾƯŶƃŚŝ
ƶººƬůźƯŹŵƽŚººěƩƹřƿšƺƬŚƄººƛƾƿººůřźƏƾŶººƃƶŤųŚººſƹ 
ŚƄººƛƽŚƄººƛƵŵŚƠŤººſřŵŹƺººƯƽěŹŚººƯǀĤƾŽƺººĪƘƯżưººſř 
ROƩŶºººƯTEçêçæŢƧźºººƃŢųŚºººſCSMƵźºººƧ 
ƯƾŶƃŚŝřƿƲŚƄƛřÈľŚůǈƐƇTFCƯŚƳǀƯƵŶƾŵƺºƃžƴºūŻřƹ
ƾƬěŶǀƯōPAƾºƠƴƯĥŹŚºƃŚºŝŢºſřƩƺºƏŚƄºƛçæĢƴºƿř 
ƱōźºƐƣêçĢƴºƿřƶºƫƺƫźºƐƣƽƶºƿŸƜţìêåŮƐºſƹĢƴºƿř 
źŧƺƯƹƩŚƘƟƱōææƖºŝźƯźŤƯŢºſřƽŹƺºŞƗžºƧǈƟƱřżºǀƯ
ƾưººſřŚƄººƛƩŵŚººƘƯææƾººƯŻƹŹŹŵŜººƘƨƯźŤƯŶººƃŚŝ 
řżūřźĮƿŵƽšŹŚŞƗšƺƬƿŚěƾƬƇřŻřŚƄºƛƽŽƺºĪƘƯżưºſř
ŵƱřŹŚƨưƷƹƾƯǈƛřźŤǀƯźŤƧ

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ƽŵƹŹƹśōƱżººººŴƯźŤƯƹŹŚººººŝŹƺººººţƺƯƹźŤƨƫřĚººººưě 
ƹºººūƹźųƾŪƿźţŹŚºººƧźºººŤƬǀƟƹƾºººƯŶºººƃŚŝƪƨºººƃŹŵ 
ƵŹŚưºººƃƽæĭŚºººƿŵƵŵřŵƱŚƄºººƳšƺƬƿŚºººěŹŵƱŚºººƿźūƭřź 
ŢſřƵŶƃ



ƪƨƃæšƺƬƿŚěŹŵƱŚƿźūƭřźĭŚƿŵ
ƹŜƈƳŻřžěŻřŶƳřƵřŹƽŚěƿŹŵźºƐƤƯśōžĩǈƟřŶŤŝřšƺƬ
ŚƷŹŚƄƟƽƘţƞƬŤŴƯǀǀŵźĭƲºƿŶŢºƔƬƛƶºŝƶºūƺţŚºŝžĜºſ
ƴſŹřǀƯŚƃōśōŹŵĨǀƳŶƾƵŵƺƫōƢƏŚƴƯƽŢºƔƬƛŹƺƄºĩçå
ƯǀƬƾƫŹŵƭźĭǀźŤƟźĭźƔƳŹŵŶƃƶŤæçƹƸţźƸºƃśōŻřºǀƶ
ŶƿŵźĭŚºſƲŤºƃřŵƶºĮƳŢŝŚŧŚŝƿƯŚºƷźŤƯřŹŚěźºǀžºĩǈƟƱřż
ŹƺŞƗƽŻřŚƄƛŶƇŹŵƹƴſŹřƝŸůǀŚƷŹŚƄƟŹŵĨƽƬưƗºǀţŚƾ
ƞƬŤŴƯæååæèåæëåæîåƹçæåřźŝŶƳƺěƿƖºŝźƯĢƴ(Psi
ƵŻřŶƳřĭºǀźƽŶºƃƶºƬůźƯŹŵƽƘţŚºŝƭƺºſǀºǀƸŝŹŚƄºƟƲǀƶºƴ 
PsiæîåŧŚţǀźŚƯŵŢƔƬƛƹ pHřŹŚĩŹŵƾƿƝŸºůŚƄºƛƽ
ſŹźŝƾƵŶƃƹpHƲǀǀƘţƶƴǀƸŝƽŚƯŵƹŢƔƬƛŵźĭƿŶźƿŵŚƤƯ
pHƩƺºƬŰƯŚºƷƽƸţº ǀƵŶºƃƶŶǀºſřƹŵƺºſŻřƵŵŚƠŤºſřŚº ŝ
ŹŵƦƿŹŶƿźƬƧpHƽŚƷéêêìêíƹæåŢºǀŞŨţƹƮǀƔƴţ
ŶƿŵźĭŶƳŶƃƶŤƃřŶƸĮƳŢŝŚŧŚƷźŤƯřŹŚěźƿŚſƜţºǀǀšřźŚºŝŚºƯŵ
ƵŵŚƠŤºººſřƪºººěƺƧƺƯźţźºººŤǀƷŻřƽŚºººƷŚƯŵŹŵŪƴºººſŚƯŵƹŹřŵ 
çåçêèåèêƹéåƶºūŹŵƽƾŤƳŚºſŢºǀŞŨţƹƮǀºƔƴţŵřźºĭ
ŶƿŵźĭƴĤưƷǀƲŝŚŝƶƲŤºƃřŵŚºŝƹƽŹƺºŞƗƾºŝŵƱŵŹƹōŢſŵ
ŚƄƛƩŚƘƟŮƐſƽƶƳŚųŹŚƧƎſƺţƵŶƃƶŗřŹřƽƯƵŶƳŻŚºſºǀƱřż
ŹƺŞƗžĩǈƟƽQ/AŻřŚƄƛŶƃƽźǀĭƵŻřŶƳřźºƧŷƶºŝƭŻǇ
ƧŢſřƽřźŝƶŶƃƵŵŚƠŤſřźŤƯƺƬƟŻřƽŵƹŹƹƾŝŵƲǀǀƘţŢƸū
ƶŞſŚŰƯƽŻřƽŹƺºŞƗƱŚƿźūŻřƾƈŴƄƯƮŬůƾūƹźųƾŝŵ
ŚƄƛƧƎºſƺţƆŴƄºƯƱŚºƯŻƦºƿŹŵƺƶƳřƺŤºſřƹźŤƯƺºƳŹƽ
ƵŻřŶƳřũŹŶƯŶƃƽźǀĭſƱŚƯŶƳřŹǀŢºƔƬƛƲǀºǀƘţŻřžěƮŤƀ
ƩƺºƬŰƯŵƹŹƹƽƶºŝŚƄºƛºūƹźųŢºƔƬƛƹƾŶºƃƶŞºſŚŰƯ 
æèŹƹƩƺºººƬŰƯƮƿŶºººſšŚƴºººſŹōŻřƵŵŚƠŤºººſřŚºººŝƽŵƹ
Na2HAsO4.7H2OƾƬěžƴūŻřƾƳżŴƯŹŵƮŬůƶŝƲƬǀţř
çååŢƔƬƛŹŵźŤǀƫƽŚºƷçåêåæêæƹçƾºƬǀƯŹŵƭźºĭ
źººŤǀƫřƶººǀƸţƦǀƴººſŹŶººƃƵŻřŶººƳřƁƹŹĭººǀźƽƴººſŹřǀŹŵĨ
ƶƳƺưƳŚƷƽŤƃřŵźŝƾŻřŵƹŹƹƽūƹźųƹƾŵƵźƤƳƁƹŹƽţřǀƪ
ŵƽţǀšŚƯŚŝŹŚĩƺºƯƾŶºƃŚŝŵŹřŶƳŚŤºſřŶºŤƯAsBèêåå Źŵ
ƭŚưţ ƪůřźƯƯǀśŸūƱřżũƺºƯƩƺƏŹŵêçåźŤƯƺƳŚºƳƎºſƺţ
źŤƯƺŤƟƹźŤĪĜººſřƲǀƧźěƮǀººŝƪººŝŵźººưƫřUV- VISƩŶººƯ 
SêêåŚƨƿźƯōŢųŚſųŶƃƵŶƳřƺƝŸůƱŚƯŶƳřŹƹƴºſŹřǀĨ
ŶºƯōŢºſŶŝƞºƬŤŴƯƎƿřźºƃŹŵæéƶº ƬůźƯŹŵƽźººųō
ūžƧǈƟƹƾƿřŹŚƧƶŝƍƺŝźƯƽŚƷŹřŵƺưƳźºƷƶºŝŢŞƀºƳƱŚƿź
ŶƿŵźĭƮſŹơƺƟƎƿřźƃŻřƦƿ

ƾƳŶǀƯŚƃōśōŻřƦǀƴſŹřƝŸůƹŽƺƨƘƯżưſř
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ƿƶŤƟŚŚƷ
ŚŝŚŤƳƹƵŶƃƭŚŬƳřšŚƄƿŚƯŻōƶŝƶūƺţƿƵŶºƯōŢºſŵƶºŝŪ
ƶƴǀƸŝƎƿřźƃƽƵŵƹŶŰƯŹŵƮŤƀǀſƽŹŚƄƟpsiæîååæå Į
ŢƔƬƛçåƯǀƬƾƫŹŵƭźºĭǀźºŤåêå ĮƵŵƹŶºŰƯŹŵŚºƯŵƽ 
çêŚţèåƶūŹŵƾŤƳŚſƽŵřźĭåêå ĮƹpHƵŵƹŶºŰƯŹŵƽ
ëŚººţíººŝƺŵŹŵŹřŵƺººưƳæƾƿřŹŚººƧźŝŹŚƄººƟšřźººǀǀƜţźǀŧŚººţ 
 
ŚƄƛƝŸůŹŵƦǀƴſŹřŻřƽŹƺºŞƗžºƧǈƟƲǀºƴĤưƷƹŚƄºƛ 
ƶŝƶūƺţŚŝƎƿřźƃƾţŚºǀƬưƗŢºſřƵŶºƃƵŵŹƹōƱŚºưƷŹƺºƏƽ 
řżºƟřŚºŝŢºſřƆŴƄºƯŹřŵƺºưƳŻřƶºĩƿžºĩǈƟŹŚƄºƟƂ 
źūƿƳƱŚǀżřżºƟřƿºƯƂƾƿŶºŝŚºƴĤưƷǀƲƹŶºůŹŚƄºƟŹŵŵæîå
ŚţçæåřźŝŶƳƺěºƿƖºŝźƯĢƴƝŸºůƱŚƯŶºƳřŹƮưƿżƧŚºƯŵƺºūƹ 
ŵŹřŵ
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
ƱŚººƿźūžººƧǈƟƹƝŸººůƱŚƯŶººƳřŹźººŝŢººƔƬƛźǀŧŚººţ 
ŹŵƾţŚºǀƬưƗŹŚƄƟpsiæîåƽŚºƯŵçêƶºūŹŵƾŤƳŚºſƽŵřźºĭ 
ƹpHƩŵŚƘƯîëƾſŹźŝŶƃƶŝƶūƺţŚŝŹřŵƺºưƳçƶºƔůǈƯ
ƾºƯƜţƶºƧŵƺºƃƽŵƹŹƹƩƺºƬŰƯŹŵƦǀƴºſŹōŢºƔƬƛšřźºǀǀ 
źǀŧŚººţƶººƔůǈƯƪººŝŚƣƱŚƯŶººƳřŹƹžººƧǈƟƱřżººǀƯŹŵƽř 
ƵŵƹŶŰƯŹŵŵŹřŶƳƦǀƴſŹōƝŸůƽŢºƔƬƛƽŚºƷçåŚºţêå
ƾƬǀƯŹŵƭźºĭźºŤǀƫƶºŝƶºūƺţŚºŝřŹƮŤƀºǀſŵźºƨƬưƗƲƿźºŤƸŝ
ŢºƃřŵƮǀƷřƺųŵƺūƺƯƽŚƷŵŹřŶƳŚŤſřºƴĤưƷǀŹŵƲŹřŵƺºưƳè
ŵźĪƬưƗŚƄƛƜţŚŝǀǀźŹŚƄƟƴºſŹřƝŸůŹŵŢƔƬƛƹǀƵŵŹƹōĨ
ŢſřƵŶƃ
ŹřŵƺưƳæŸůƱŚƯŶƳřŹƹƽŹƺŞƗžƧǈƟšřźǀǀƜţŚƄƛƎſƺţƽŵƹŹƹƩƺƬŰƯŹŚƄƟźǀǀƜţŚŝƽŵƹŹƹƩƺƬŰƯŻřƦǀƴſŹōƝŽƺƨƘƯżưſřƽ 
TEçêçæmg/Lçå CAs °Cçê Tîë pH

ŵƱřŹŚƨưƷƹƾƯǈƛřźŤǀƯźŤƧ

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ŹřŵƺưƳçŚƄƛƎſƺţƽŵƹŹƹƩƺƬŰƯŢƔƬƛźǀǀƜţŚŝƽŵƹŹƹƩƺƬŰƯŻřƦǀƴſŹōƝŸůƱŚƯŶƳřŹƹƽŹƺŞƗžƧǈƟšřźǀǀƜţƽŽƺƨƘƯżưſř 
TEçêçæpsiæîå P °Cçê Tîë pH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ŹřŵƺưƳèƶƀƿŚƤƯƽŹŚƄƟźǀǀƜţŚŝƦǀƴſŹōƝŸůƱŚƯŶƳřŹŢƔƬƛŹŵŚƄƛƎſƺţƽŵƹŹƹƞƬŤŴƯƽŚƷƽŽƺƨƘƯżưſř 
TEçêçæ°Cçê Tîë pH


ŹřŵƺưƳéƵŶºƴƷŵƱŚƄºƳƽŧŚºţǀźpHřŹŚºĩźºŝƾƿŚƄºƛŢºƸū 
ƴſŹřƝŸůǀƯĨƾŶƃŚŝŢºƫŚůźƷŹŵŵźƨƬưƗŹŚƄƟpsiçåå
ŶƃƵŵźŝŹŚƧƶŝŚŝźǀǀƜţpHŹŵƾƳřŶºƴģźǀǀƜţƽŵƹŹƹƩƺƬŰƯ
ƾưƳŵŚŬƿřƽŹƺŞƗžƧǈƟƱřżǀƯƵŵƹŶŰƯŹŵƲƨǀƫŵŵźĭƽpH
ƾƳŶǀƯŚƃōśōŻřƦǀƴſŹřƝŸůƹŽƺƨƘƯżưſř
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ƲǀŝéŚţêëŻřŶºƘŝƹƮºƿŹřŵřŹƝŸůƱŚƯŶƳřŹƾŞƀƳƂƿřżƟř
pHŵƹŶůêëƾºƯŢŝŚŧƝŸůƱřżǀƯƵŵƹŶºŰƯŹŵƹŶºƳŚƯƽ 
ëŚţíŢºƃřŵŶƷřƺųřŹƱŚƯŶƳřŹźŨƧřŶůřƶºŝƶºūƺţŚºŝƿƶºĪƴ
ƜţǀǀřźšpHƵŵƹŶŰƯŹŵƽŝǀƶºƔůǈƯƪºŝŚƣƱřŶºƴģƵŶºƃƱŚ
ƳǀƯŢƀƾŤƳƱřƺţǀƶĩŢƟźĭƶŬpHŧŚţǀƳřŶƴģźƾƱŚƯŶºƳřŹŹŵ
ŵŹřŶƳƝŸů
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 mg/Lçå CAs psiçåå P0Cçå T


0
20
40
60
80
100
15 20 25 30 35 40
OC Z/»{
]
»
f////
/»
{fÌ
·½
Z//Ë
m
/
/¯Ô
§
d
Z/
/
{
75
80
85
90
95
100
¥~
u|
//
{
Flux R%



ĨǀƴſŹřƝŸůƱŚƯŶƳřŹŚºŝŹřŵƺºưƳŹŵŚºƯŵšřźºǀǀƜţêƱŚƄºƳ 
ŢſřƵŶƃƵŵřŵƱřżºǀƯƽŵƹŹƹƩƺºƬŰƯƽŚƯŵƱřżǀƯƂƿřżƟřŚŝ
ŻřƽŹƺŞƗžƧǈƟŚƄƛƽƱŚƯŶºƳřŹƱōŜºƣŚƘŤƯƹƶŤƟŚƿƂƿřżƟř
ƝŸůřƽŹƺºƏƶºŝŢºƟŚƿŶºƷřƺųƂƿřżƟřżǀƳƦǀƴſŹƶºƧŹŵ
ŹřŵƺưƳêŚƄƛŻřƽŹƺŞƗžƧǈƟƹƦǀƴſŹōƝŸůƱŚƯŶƳřŹšřźǀǀƜţƽROƽŹƺŞƗƩƺƬŰƯƽŚƯŵźǀǀƜţŚŝ 
 mg/Lçå CAs psiççê P  ì pH
 
ŵƱřŹŚƨưƷƹƾƯǈƛřźŤǀƯźŤƧ

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ƵŵƹŶŰƯƽƾƿŚƯŵçêŚţèåƶūŹŵƾŤƳŚſƽŵřźĭƱŚƯŶƳřŹźŨƧřŶů
ƶƔůǈƯƝŸůƾƯŵƺƃ

ŝºŰŦ
řƵřŹƹŵŻřƶºƧŢſřƾƯƺưſŻřƦǀƴſŹƾºƘǀŞƏ ŤƘƴºƇƹƾ
ƾºƯŢƀƿŻƎǀŰƯŵŹřƹŵŵźºĭƶºŝƶºūƺţŚºŝźºƋŚůƩŚºůŹŵ
ƽŚººƷŵƺưƴƷŹƹŚƷŵŹřŶƳŚŤººſřWHOƹEPAƱŶººƯōƲǀŗŚººěƹ
ƶǀƇƺţŵŹřŶƳŚŤſřźƿŵŚƤƯƱřżǀƯƶŝƵŶƃæåźºŤǀƫŹŵƭźºĭƹźƨǀƯ
ƱŚƯŻŚſƵŶƴƴƧƲǀƯŚţƽŚƷƽŻřƽƹźºǀěƶºŝŹƺŞŬƯƾƳŶǀƯŚƃōśō
ŵƺŝŶƴƷřƺųƵŶƃƲǀƘţƽŚƷŵŹřŶƳŚŤſřƹŚƷŵƺưƴƷŹíƹìêřŸƫ
ƽĥƺƫƺƴƨţŚŝŵƺūƺƯƽŚƷŤſŵǀŝŚƾƶŝřƿƲŶºƿŶūƽŚƷŵŹřŶƳŚŤºſř
ŵƺºŝŶºƷřƺųƪƨƄƯƽŵŚƿŻŶůŚţƁƹŹŻřƾºƨƿƲƿƺºƳƽŚºƷ
ƶǀƠƈţƽƵŵƺºŝƁźŤƀĭƶŝƹŹŚǀƳŵƍŚƤƳźŨƧřŹŵƵŻƹźƯřƶƧśō
ƲǀƯŚºţřŹƵŶºƃƲǀǀƘţŶƿŶūƽŚƷŵŹřŶƳŚŤſřŵƹŶůŢſřŹŵŚƣƹ
źƟŻřƵŵŚƠŤºſřŶƿŚưƳōƾºƯƾŗŚƄºƛƽŚƷŶºƴƿŶºƃŚŝřŹŵƶºĩºƿƲ
ƂƷƹĦěŢºſřƶºŤƟźĭŹřźºƣƾºſŹźŝƹƂƿŚºƯŻōŵŹƺƯŪƿŚºŤƳ
ŻřƪƇŚůřƿƲƢǀƤŰţƵŶºƴƷŵƱŚƄƳƽƶºĩŢºſřƱōźƟōƿŚƷŶºƴƽ
ŚƄƛƾƿŽƺĪƘƯżưſřƅƺƈųƶŝƝŸůŹŵřśōŻřƦǀƴºſŹ
ƶƔůǈƯƪŝŚƣŹƺƏƶŝƾƳŶǀƯŚƃōƝŸůƱŚƯŶƳřŹƹŢſřźŧƺƯƽř
ƱōŵƹŶůŹŵîêŚţîîƾºƯŶºƇŹŵŶºƃŚŝºƠƬŤŴƯšŚºƘƫŚƐƯƾ
ƹŹƽřƿƕƺƳƲŚƄƛŵƕřƺƳřƹƿŚƷŚƄƛźĮƽƝŚºƇŻŚºſƽƭŚºŬƳř
ŢſřƵŶƃřźŝƽƴºſŹřƝŸůǀƯŚºƃōśōŻřĨǀƳŶƾŻřŚƄºƛƽ
ƟřźŤƫƹřǀƳźŤƬǀřƶºĩŢºſřƵŶƃƵŵŚƠŤſřżºƿƕƺºƳƲŚƄºƛŢºŰţ
řźƃƿŚƯŻōƎƿƷŚĮƄƾŵƹŶºůƝŸºůƶºŝŹŵŚºƣŚºƸƴţæåŶºƇŹŵ
ƴſŹřǀƶĩŢſřƵŵƺŝĨřźŝƽřżƟřƿřŹŚĩƂƾƿŻřƱōĩǀƹƱŚºſƺŤ
ĩźţǀſřšŚŞǀƷŶǀƯƺǀĨřźŝƽģǀřƱŶƃƶţǈƿżºƬƟƲŤƳŹŵƹǀƶºŬ
ƫƺĪƫƺƯƱŻƹƲŤƟŹǇŚŝƾƱōŢſřƵŶƃƵŵŚƠŤſřƶŝŜºǀţźţƲºƿř
ƟřźŤƫƹřƱŚƯŶƳřŹǀŵƹŶůŚţźŤƬëêřżƟřŶƇŹŵƿƂƿŢſřƶŤƟŚé
řŹŚĩƾƿſřŚŝšŚƴſŹřƝŸůŤſŻřƵŵŚƠǀƟřźŤƫƹřƮŤƀǀſřźŤƬǀƶĩƱƺ
ŢƳŚŤĪƟŹƺſƕřƺƳřƱōƶŝŚºƷƽCPC(hexadecylpyridinium chloride)
CTAB(hexadecyltrimethylammonium bromideƹ 
ODA (octadecylamine acetateŚºƋřƳŢºſřƵŶºƃƶƟºǀż
ſŹźŝƾŢſřƵŶƃŚŤƳƶĩƿƵŶƴƷŵƱŚƄƳŪƽƾƟŸºůŶºƇŹŵƶºŝ
ţźţǀŜźŝřźŝîëîéƹíåŶºƇŹŵŢºſřƵŵƺºŝæêƁƹŹŚºƷƽ
ƟřźŤƫƹřƹźŤĪƫřǀſřźŤƬǀƳƱƺǀżŝƶřŹŚºĩƶºĩŢºſřƵŶºƃƵŵźŝŹŚĩƾƿ
řźŝƝŸůƽƀŝšŚƴſŹřǀƴºſŹřƹƵŵƺºŝǇŚŝŹŚǀƳŢºǀŻřŶºƘŝż
ƔƴţǀƮpHŢºſřƵŶºƃƝŸůæëřŚºſŻƿźƟźōƿŚƷŶºƴƽŚºŝ
ŚěƿƶƽŚƄƛƾƿƳǀřźŝżƽřƿŢſřƵŶƃƵŵŚƠŤſřŹƺƔƴƯƲæìƶºŝ
ſŻřƩŚŨƯƱřƺƴƗǀƟƺƳŚƳƮŤƀǀſřźŤƬǀŚŝƱƺŚěŹŚƄƟǀƿƲƵŶƃƵŵŚƠŤſř
ƶĩŢſřŵŹƴſŹřƝŸůŶƇǀƱōƎºſƺţĨîéŶºƇŹŵŢºſŶŝ
ŢºſřƵŶºƯōæířźºŝƽƯŚºƃōśōǀƳŶƾŚƴºƇƹŚƷźƸºƃƿƹƖ
ƴĤưƷǀśōƲŚƷƽŰƐºſƾƹŻƿƯŻźǀºƴƾƟƺƳŚƳŻřƮºƷǀºſřźŤƬǀƱƺ
ƫƺºŞƣƪŝŚƣƱŚƯŶƳřŹƶĩƵŶƃƵŵŚƠŤſřƾƴºſŹřƝŸºůŢºƸūǀĨ
ŢſřƶŤƃřŵæî
źƟŵźĪƬưƗōƿƟƺƳŚƳŶƴǀſřźŤƬǀƟŚƇŚŝƱƺƾŚƷƽƶºſŚƯřƽƳŶºƴţºǀż
řźŝƽƴſŹřƝŸůǀŚŤƳƶĩŢſřƶŤƟŹŹŚĪŝĨƿƵŶºƴƷŵƱŚƄºƳŪƽ
ŻŢƔƬƛŹŵƶĩŢſřƱōƿźêåƯǀƭźĭƹźĪƴſŹřǀĨƶūƺţƱƹŶŝ
ƶŝřšŹƹŶĩƿźƟƲōƿºſŹŶºůŚºţƱōƂƷŚĩƶŝŹŵŚƣŶƴǀƶºŝƱŶ
ŵƺưƴƷŹWHOŢſřŵƝźƏŻřƿƟƺƳŚƳźĮǀƯźŤƬƾŚºţŶºƳřƺţîê
ƹšŚƴſŹřŶƇŹŵìêƴſŹřŶƇŹŵǀƫŚºůŹŵŶºƴĩƝŸůřŹŢƾ
ƟŚƇƶĩƾƶſŚƯřƽƴſŹřƝŸůƶŝŹŵŚƣŶƴţǀưƳŢƾŶºƃŚŝíŻř
ŵƕřƺƳřƿƟƺƳŚƳźĮǀſřźŤƬǀƳƞºƬŤŴƯŸºƟŚƴƯźƐƣŚŝƱƺºǀżƵŵŚƠŤºſř
ƜţƱōŹŵƹŢſřƵŶƃºǀǀšřźpHƴºſŹřŢºƔƬƛǀŵƹŹƹĨƽƹ
ƫƹźŤĪƫřŹƺƌůǀſŹźŝŢƾƵŶƃŢſřŤƳǀƶŬƽƵŶºƯōŢºſŵƶŝ
ƵŶƴƷŵƱŚƄƳƽǇŚŝƝŸůƱŚƯŶƳřŹƽíåŶƇŹŵŢſřçåƶºŝ
ƴºſŹřƝŸºůŹƺºƔƴƯǀŚƷŚƄºƛŻřĨƽºſŹƾŹƺưŤƳƺƯƿƳƺƬǀƺºŤ
ƫƺŗŚĩǀƴǀŢƵŶƃƵŵŚƠŤſřŚƳřƺţƱōŹŵƾƿřºƿƕƺºƳƲŚƄºƛřźºŝƽ
ƴſŹřƝŸůǀŢƔƬƛŹŵĨŚƷƽšŹŶƣƹƞƬŤŴƯºƿƳƺƾƩźºŤƴĩ
źƬĩŚŝƵŶƃƿŶſŶƿŻŹřŵŹƺºƯƮºƿŝŚƾºŤƟźĭŹřźºƣƶƶºŝƱŚƯŶºƳřŹ
ŝƵŶƯōŢſŵǀŻřƂîåŵƺŝŶƇŹŵƵŢºſřçæŚƄºƛƽŵŹƺºƯ
ŵƵŵŚƠŤſřƿřŢƸūźĮºƿŚƄºƛƩƹŶºƯŹƺºƔƴƯƲƾƿZW-1000
ěŚŝƵřźưƷǀƠƈţƂǀƶƽƀĩřǀſřŶǀŵŚºƤƘƳřƹšŚºƴĮƴƯźěŚŝƱƺƵŵƺŝ
ƾƳŶǀƯŚƃōśōŻřƦǀƴſŹřƝŸůƹŽƺƨƘƯżưſř
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Background and Objective: Arsenic (As) is a highly toxic metalloid found in ground and surface waters. 
Arsenic contamination in drinking water leads to harmful effects on human health. In this study, the efficacy 
of Reverse Osmosis (RO) membrane technology was evaluated for arsenic removal from drinking water. 
Materials and Methods: This experimental study was carried out on RO membrane spiral- wound module 
(model: 2521 TE, CSM Co. Korea) in pilot scale. After preparation of sodium arsenate solution in the 
laboratory, performance of RO membrane system in arsenic (As) removal was investigated. Experiments 
were conducted with five different pressures (100, 130, 160, 190, 210 Psi), pH (4, 5.5, 7, 8.5, 10), 
temperature (20, 25, 30, 35, 40°C) and an initial As concentration of 0.2 mg/L. The influence of different 
feed concentrations (0.2, 0.5, 1, 1.5, 2 mg/L) on As removal efficiency was also examined. In each step, flux 
was measured and after 30 minutes samples were taken. Arsenic amount in feed and permeate were 
measured by silver diethyldithiocarbamate (AgDDTC) method.  
Results: The results of this study demonstrated that greater than 90% of As can be eliminated from drinking 
water. Also the results showed that the pressure of 190 psi, As concentration of 0.2-0.5mg/L, temperature of 
25-300C and pH = 6-8 were the optimal conditions.  
Conclusion: Arsenic removal efficiency in optimal conditions of system performance was up to 99%. 
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